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Introduction
Acute bacterial skin and skin-structure infection (ABSSSI) is a 
frequent cause of morbidity in both the community and hospital 
settings. Staphylococcus aureus is the most frequent cause of 
these infections, and methicillin-resistant S. aureus (MRSA) 
represents the first resistant pathogen involved in complicated 
forms of skin and soft-tissue infections (cSSTI) [1,2].  This review 
addresses the changing definition, classification and aetiology 
from cSSTI to ABSSSI and the clinical profile of patients with 
ABSSSI; it also evaluates recent advances in the treatment of 
this various group of conditions. In particular, we explore the 
management of MRSA infections analysing the different new 
and old therapeutic options.
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Abstract
In 2013 the US Food and Drug Administration (FDA) issued recommendations and guidance on developing drugs for treatment of skin 
infection using a new definition of acute bacterial skin and skin-structure infection (ABSSSI). The new classification includes cellulitis, 
erysipelas, major skin abscesses and wound infection with a considerable extension of skin involvement, clearly referring to a severe subset 
of skin infections. The main goal of the FDA was to better identify specific infections where the advantages of a new antibiotic could be 
precisely estimated through quantifiable parameters, such as improvement of the lesion size and of systemic signs of infection. Before the 
spread and diffusion of methicillin-resistant Staphylococcus aureus (MRSA) in skin infections, antibiotic therapy was relatively straightforward. 
Using an empiric approach, a β-lactam was the preferred therapy and cultures from patients were rarely obtained. With the emergence of 
MRSA in the community setting, initial ABSSSI management has been changed and readdressed. Dalbavancin, oritavancin and tedizolid are new 
drugs, approved or in development for ABSSSI treatment, that also proved to be efficient against MRSA. Dalbavancin and oritavancin have a 
long half-life and can be dosed less frequently. This in turn makes it possible to treat patients with ABSSSI in an outpatient setting, avoiding 
hospitalization or potentially allowing earlier discharge, without compromising efficacy. In conclusion, characteristics of long-acting antibiotics 
could represent an opportunity for the management of ABSSSI and could profoundly modify the management of these infections by reducing 
or in some cases eliminating both costs and risks of hospitalization.
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Definition and classification
The severity of SSTI is dependent on various factors, and the 
clinical spectrum ranges from mild forms to life-threatening 
variants. The definition of cSSTI identifies patients who need 
complex management including surgical procedures and antibiotic 
treatment, and/or who have significant underlying co-morbidities 
such as diabetes, systemic immunosuppression or neurological 
diseases [3,4]. This category includes both healthy individuals with 
severe infections and patients with co-morbidities and relatively 
minor infections. However, several classifications of SSTI have 
been proposed and heterogeneous syndromes, irrespective 
of the severity and the extension of the disease, have been 
categorized as cSSTI [5,6].  This terminology has been widely 
used in clinical trials, with partial benefits deriving from broad 
inclusion criteria. However, there was a lack of clear evidence to 
evaluate the patients whose conditions were improving quickly. 
Therefore, in 2013 the US Food and Drug Administration (FDA) 
issued new guidelines on developing drugs for treatment of cSSTI 
and introduced the new definition of ABSSSI, which now includes 
cellulitis, erysipelas, major skin abscesses and wound infections 
with a minimum lesion surface area of 75 cm2. Diabetic foot 
ulcers, burns and chronic wound infections are excluded from 
this new definition (see Table 1).  The main goal of the FDA was 
to better identify specific infections for which the advantages of a 
new antibiotic could be precisely estimated through quantifiable 
parameters, such as improvement of the lesion size and of 
systemic signs of infection [7].
Aetiology of ABSSSI
Globally, the most common cause of SSTI is S. aureus, which also 
includes MRSA.  Although S. aureus is the predominant pathogen, 
Streptococcus pyogenes and other streptococci, enterococci and 
Gram-negative bacteria can also be involved in ABSSSI [8–10]. 
Staphylococcus aureus is rated as the main pathogen in all 
regions across North America, Latin America and Europe [11], 
and is also the most common cause of cSSTI in Europe.  A study 
of more than 3000 cSSTI-associated isolates, sampled from 19 
countries in and around Europe during 2008–2009, found that 
almost one-third were S. aureus and, of those, approximately 
one-half were MRSA [12]. Recent epidemiological data of 
the European Antimicrobial Resistance Surveillance (EARS) 
Network from 28 participating countries suggested that, 
overall, MRSA accounted for 16.7% of all S. aureus isolates and 
rates of >25% were reported from Cyprus, Greece, Italy and 
Malta (see Fig. 1). Gram-negative aetiology is more common 
in surgical-site infections: in the SENTRY programme (1998–
2004) Pseudomonas aeruginosa was the second most important 
pathogen, followed by Escherichia coli [8].
Patients with MRSA frequently present with a previous 
history of MRSA infection, advanced age, chronic open 
wounds, underlying chronic disease and repeated contact with 
a healthcare facility (see Table 2 for a more complete list of 
risk factors) [13]. Compared with hospital-associated MRSA, 
community-acquired MRSA tends to be more virulent and may 
carry genes that encode the Panton–Valentine leucocidin, as 
well as many other exotoxins that are associated with tissue 
necrosis and a greater severity of disease [14,15]. However, 
community-acquired MRSA seems to be less problematic in 
Europe than in the USA [16,17].
Recognition of ABSSSI as a tool to measure clinical 
cure
The FDA definitions place some emphasis upon signs of 
systemic involvement or regional involvement (such as lymph 
node enlargement) as part of the initial clinical presentation. 
The current guidelines only cite fever as a systemic sign; other 
signs and symptoms include leucocytosis, and increased serum 
C-reactive protein levels, procalcitonin levels, and erythrocyte 
sedimentation rates [18]. Clinical therapeutic success is based 
on objective criteria such as reduction of the initial lesions 
and their size (length, width and area) ≥20% in the size of the 
lesion within 48–72 h plus resolution of fever (i.e. temperature 
<37.7°C at three consecutive recordings using the same 
methodology every 6 h between 48 and 72 h). Importantly, 
the timing of the primary efficacy assessment should be done 
48–72 h after the beginning of the therapy, to minimize the 
confounding influence of the immune response. Subsequently, 
the secondary end-point should be the assessment of efficacy 
after 7–14 days of therapy [19].
As aforementioned, the primary concern in ABSSSI is MRSA, 
which is the specific target of most recent antimicrobials 
studied under the new FDA guidance. It is also important to 
highlight that inadequate treatment of MRSA is an important 
risk factor for recurrent infections [20].
TABLE 1. Disease manifestations of acute bacterial skin and skin-
structure infection (ABSSSI)a
Included in the definition  
of ABSSSI
Excluded from the definition  
of ABSSSI
Cellulitis/erysipelas Impetigo and minor cutaneous abscess
Wound infections Animal or human bites
Major cutaneous abscess Necrotizing fasciitis
Diabetic foot infection
Burns
Chronic wound infection
Myonecrosis
Ecthyma gangrenosum
aLesions should have a minimum surface area of 75 cm2; erythema and/or 
induration should extend ≥5 cm from the peripheral margin of the infection; 
systemic signs of infection (such as fever) and/or proximal lymphadenopathy.
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Acknowledging these important steps, an important goal of 
management of ABSSSI should be to reduce inpatient hospital 
stay and readmissions through seamless transitions of care 
from the emergency department to hospital wards and then to 
discharge.  The final target is to optimize the healthcare system 
through appropriate management and empiric antibiotic 
treatment of ABSSSI [21].
Diagnosis of ABSSSI
Microbiological diagnosis of SSTI and in particular of ABSSSI 
is often an object of concern for physicians. Surface cultures 
of wounds usually represent colonizing microbes, which 
cannot be easily differentiated from the underlying aetiological 
agent and are not indicative of infections such as cellulitis or 
subcutaneous abscesses. In addition, the sensitivity of blood 
cultures, especially in patients with cellulitis, is low. Tissue 
biopsies after deep debridement are the most valuable tool and 
the specimen of choice is a biopsied sample of the advancing 
margin of the lesion. Pus on a surface swab is inadequate and 
does not represent the disease process. In contrast, cultures 
are indicated for the patient who presents exudates or abscess 
and requires operative incision and drainage after debridement 
and cleansing of necrotic tissues. This procedure should be 
performed considering the high risk for deep structures and 
underlying tissues. Radiological imaging is particularly important 
in patients with ABSSSI. Ultrasonography is the most common 
and easiest method for assessing the presence of abscesses and 
can be used to guide therapeutic aspiration of deeper abscesses. 
Computed tomography scans can also be used in the diagnosis 
of deeper infections, while magnetic resonance imaging can 
detect soft-tissue alterations and is the most sensitive non-
invasive method to determine the extent of tissue involvement 
and whether an infection is necrotizing [22].
Clinical profile of patients with ABSSSI
Although ABSSSI is a common cause of admission to the 
emergency department, the majority of patients can be treated 
effectively as outpatients with or without surgical intervention. 
For patients with more severe ABSSSI who actually need 
hospital admission, an effective communication and care 
transition between the emergency department and the hospital 
ward is crucial. However, an easy and well-defined clinical and 
therapeutic algorithm that evaluates the need for hospitalization, 
FIG. 1. Proportion of methicillin-resistant Staphylococcus aureus (MRSA) isolates in participating countries in 
2013.* European Antimicrobial Resistance Surveillance (EARS) Network [70]. *Reproduced with permission 
from the European Centre for Disease Prevention and Control.
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subsequent discharge and inpatient management has not been 
established. Such an algorithm should provide an appropriate 
pathway for case management while minimizing complications, 
readmissions, and inappropriate antibiotic use.
Clinical decision-making for ABSSSI in the emergency 
department is based on risk stratification [23]. For patients 
with ABSSSI who are unstable, an appropriate antimicrobial 
therapy should be started immediately.
In the majority of ABSSSI, an empiric antibiotic therapy is 
administered while in the emergency department and cultures 
are rarely collected.  The aetiology of cellulitis without a wound 
or drainage is unclear because of the difficulty of obtaining an 
adequate sample for culture. Treatment should be guided by 
recognition of the most common pathogens, which in most 
cases are Gram-positive cocci. In contrast, antibiotic therapy 
for Gram-negative bacteria is not generally indicated in the 
treatment of most cases of ABSSSI [24,25].
The assessment of lesions that require surgery is essential. 
Inadequate drainage is often a reason for the apparent failure 
of an initial outpatient antibiotic regimen. In larger and more 
indurated lesions, ultrasound may provide valuable information. 
Patients with large and deep abscesses that require extensive 
debridement may require hospitalization for operative treat-
ment and more intensive therapies.
Once a patient is admitted to the hospital, physicians play a 
key role in optimizing the choice of an appropriate antimicrobial 
regimen and evaluating the need for surgical intervention. After 
antibiotic treatment has been initiated empirically, physicians 
must follow the culture results and start a targeted antibiotic 
therapy as soon as possible. Physicians should try to reduce the 
duration of therapy and identify possibilities for an early switch 
to oral therapy or to outpatient parenteral antimicrobial therapy. 
Infectious disease specialists can provide recommendations for 
an optimal empiric and de-escalation therapy and for a switch 
to an outpatient antimicrobial therapy [26]. Oral therapy is 
recommended for patients who have had no fever for more 
than 24 h, show a normalized white blood cell count, and have 
the ability to take oral medications [27]. Once oral therapy 
is initiated, patient discharge should be planned (see Table 3). 
Typically, patients who are afebrile for at least 48 h and physically 
independent are ready to be discharged [28].
In internal medicine wards, elderly patients with high rates of 
co-morbidities are frequently hospitalized for long periods [29]. 
In this setting, an early discharge to home or other wards or 
hospitals, such as long-term care facilities, should be encouraged 
[30]. Multidisciplinary ABSSSI evaluation and management 
programmes can potentially contribute to better outcomes 
and coordination of care from the emergency department to 
the hospital (for patients requiring admission), and from the 
wards to the outpatient setting. Frequently, patients hospitalized 
with ABSSSI are prescribed an inadequate initial therapy, which 
is more common when the patient is older (>65 years) and 
presents co-morbidities, has difficulty in taking oral drugs, has 
recurrent or nosocomial infections, or has MRSA infection or 
septic shock [31,32].
On this basis, the use of an empiric antibiotic therapy tailored 
to the clinical features and risk factors of each patient might be 
the right approach for the management of ABSSSI. Moreover, an 
early switch to oral therapy or the use of long-acting antibiotics 
seems to be the best strategy to obtain an early discharge to 
home or to other facilities.
Treatment of ABSSSI and the role of new 
antibiotics
Before the spread and diffusion of MRSA in skin infections, 
empiric antibiotic therapy with a β-lactam was favoured and 
cultures were rarely obtained [33]. With the occurrence of 
MRSA in the community setting, initial ABSSSI management 
has been changed [34,35]. Three therapeutic approaches are 
favoured in treating skin infections: (a) surgical drainage and 
debridement, (b) wound culture with susceptibility testing, and 
(c) early and appropriate empiric antibiotic therapy [36]. Surgical 
drainage is recommended for abscesses or a purulent infection, 
whereas mechanical or chemical debridement is advised for 
TABLE 2. Risk factors for different bacterial skin and soft-tissue 
infections
Methicillin-resistant  
Staphylococcus aureus
Gram-negative, anaerobes  
and polymicrobial
Anamnestic factors:
Previous colonization
Contact with patients colonized
Antibiotic therapy in the previous 
12 months
Hospitalization in the previous 
12 months
History of previous infection
Recent travel in Latin America, Africa, 
South East Asia
Residence in long-term care facilities
Previous intensive care unit admission
Surgical site infections:
Axillary cavity
Gastrointestinal tract
Perineum
Female genital tract
Co-morbidities:
Cardiovascular disease
Diabetes mellitus
Peripheral vascular disease
Chronic wounds
Immunodepression
Central venous catheter
Chronic renal disease
Dialysis
Intravenous drug abuse
Co-morbidities:
Diabetes mellitus
Cirrhosis
Intravenous drug abuse
Subcutaneous drug abuse
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devitalized tissue in severe ABSSSI [37]. Wound cultures are 
highly recommended in patients with severe local infection 
and those who have failed on antibiotic treatment [38]. The 
rate of initial treatment failure may be considerably high for 
skin infections: in a study that reviewed data from more than 
100 US hospitals, 16.6% of acute infections, 34.1% of chronic 
or ulcerative infections, and 26.7% of surgical site infections 
had initial treatment failure [39]. In particular, failure to initiate 
an antimicrobial therapy active against the causative pathogen 
within 48 h has been reported as an independent risk factor 
for treatment failure [40].  This is the main reason why the FDA 
guidance for ABSSSI suggested evaluation of clinical response 
48–72 h after initiation of therapy, a tool that has proved useful 
in assessing therapeutic failure [41]. However, it is important to 
underline that Zervos et al. did not find an association between 
inappropriate therapy and outcomes, except in the subset of 
patients with ulcers [42]. Patients whose conditions deteriorate 
despite empiric antibiotic therapy should be treated more 
aggressively on the basis of Gram staining, culture and antibiotic 
susceptibility. Worsening of ABSSSI may indicate the presence 
of resistant pathogens, and therapy should be readdressed [43]. 
After initial treatment failure, MRSA should be considered as 
a possibility in hospitalized patients, and the choice of a new 
agent should be made on the basis of susceptibilities [44]. The 
need for source control, such as drainage or debridement, 
should also be carefully considered for patients not responding 
to antibiotic treatment.
Recently, the Infectious Disease Society of America developed 
new practice guidelines for the diagnosis and the management 
of SSTI [45]. SSTI were divided into two categories: purulent 
and non-purulent. Additionally, therapeutic indications were 
stratified on the basis of clinical manifestations, classified as mild, 
moderate and severe. Non-purulent infections include cellulitis 
and erysipelas, whereas abscesses fall into the purulent category. 
No differences are reported in the therapeutic approach to 
mild, moderate and severe purulent infections: cultures for 
test sensitivity, incision and drainage of the site of infection 
are considered the milestone of the treatment. Vancomycin, 
linezolid, tigecycline, daptomycin, ceftaroline and telavancin are 
considered the drugs of choice for severe infection [46,47]. 
Trimethoprim-sulfamethoxazole and doxycycline are used 
for moderate infections, and cefazolin and clindamycin are 
considered for severe infection due to methicillin-susceptible 
S. aureus. Recently, in a randomized trial on uncomplicated 
wound infection, trimethoprim-sulfamethoxazole was asso-
cia ted with a higher recurrence of infection compared with 
clindamycin [48].
Vancomycin plus piperacillin/tazobactam is the first line of 
treatment for severe non-purulent infections, especially if a 
necrotizing or polymicrobial infection is suspected. A defined 
aetiology due to Streptococcus pyogenes requires treatment with 
a penicillin plus clindamycin. For moderate and mild infections 
the choice is between a penicillin, ceftriaxone, cefazolin or 
clindamycin (see Table 4). No sufficient or definitive data 
are reported concerning the use of teicoplanin in ABSSSI 
due to MRSA. Recently, Lawson et al. reported data from a 
retrospective study to characterize real-world dosing of weight-
based intravenous antibiotic therapy in patients hospitalized for 
MRSA cSSTI [49]. The new recommended teicoplanin dose for 
patients with MRSA cSSTI is 400 mg (~6 mg/kg) every 12 h for 
three doses, followed by a daily dose of 6 mg/kg [50]. New data 
are necessary to assess the role of teicoplanin in the treatment 
of these infections.
Once culture and susceptibility results are available, antibiotic 
therapy must be de-escalated to avoid emergence of resistance. 
Although no definitive data are reported, recommended 
treatment duration for ABSSSI is at least 7–10 days, but 
according to international guidelines treatment should be 
extended if the clinical condition does not improve [51].
At present, different guidelines have been proposed by 
the national expert panels of different European countries. 
The rationale is to adapt the use of antibiotic therapy to 
the respective national epidemiological situation [34,52–55]. 
On this basis, monotherapy should be attempted if possible. 
Gram-negative coverage is not empirically indicated in most 
cases of ABSSSI; however, clinical risk factors for infections due 
to Gram-negative pathogens should be considered in every 
patient. This point is crucial: early discharge or a switch to 
outpatient therapy, especially in the era of long-acting antibiotics, 
could be delayed by the use of antibiotics for Gram-negative 
TABLE 3. Checklist for early discharge of patients with acute bacterial 
skin and skin-structure infectiona
Discharge checklist Comments
Results of blood cultures and other 
tests
Negative cultures, reduction of 
inflammatory indices, normalizing white 
blood cell count
Evaluation of all co-morbidities No significant alterations of chronic 
diseases, glycaemic control in patients 
with diabetes, no systemic signs of 
infection
Switch to oral therapy or plan for 
outpatient parenteral antibiotic 
therapy
Plan for length of antibiotic therapy after 
discharge, access to day-hospital services, 
ability to take oral medications
Use of long-acting antibiotics In empiric therapy or as early switch to 
these antibiotics
Follow up scheduled Follow up within 7 days from discharge
Education to wound care Correct management of chronic wounds
Continued cares in structures enabled 
or home-care evaluation
Transfer to long-term care facilities or 
evaluation by primary-care physician 
within 48 h from discharge
aAdapted by Amin et al. [69].
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infections. The variability in treatment administration patterns 
and hospital stay observed across countries may be due to 
a number of reasons, including differences in physician and 
patient expectations, and different healthcare systems [56,57]. 
For example, the variability in the rate of intravenous-to-oral 
antibiotic switch may be affected by different perceptions on 
whether oral antibiotics represent the standard of care for 
treating serious infections [58,59]. Oral MRSA-active drugs 
have been implemented in recent algorithms and guidelines 
for treatment of MRSA ABSSSI, further supporting the use of 
these agents [1]. The extent and severity of infections may have 
contributed to a reluctance to switch patients from i.v. to oral 
formulations or to discharge patients sooner.
For ABSSSI due to MRSA, increased hospital length of stay is 
the key cost driver [60]. Therefore, identification of early switch 
and early discharge opportunities for hospitalized patients with 
ABSSSI due to MRSA could lead to a significant reduction in 
length of stay, providing a mechanism for improving outcomes 
and increasing efficacy. Recent data were published on patients 
with MRSA ABSSSI from more than 400 hospitals throughout 
12 European countries [61]: although most patients were 
treated with a targeted intravenous antibiotic therapy, 29% met 
the criteria for an early switch to oral antibiotics and could 
have been discontinued from their intravenous treatment 
roughly 9 days earlier. Moreover, 24% of intravenous-only and 
16% of intravenous-to-oral treatment-switched patients met 
the criteria for early discharge, with a mean potential saving of 
7 days. These data provide useful information on the potential 
for improving current management of these infections.
The new drugs already approved or in development for ABSSSI 
have an important activity against MRSA (see Table 5). Tedizolid 
was reported to be statistically non-inferior to linezolid in 
patients with ABSSSI for an early clinical response evaluated 
48–72 h after the beginning of the therapy [62,63]. Due to their 
long half-life, dalbavancin and oritavancin have the potential to 
be dosed less frequently. Dalbavancin has a prolonged half-life 
of 6–10 days and can be administered with only two doses 
once weekly [64].  The DISCOVER 1 and DISCOVER 2 studies 
showed that once-weekly intravenous dalbavancin was not 
inferior to twice-daily intravenous vanco mycin followed by 
oral linezolid for the treatment of ABSSSI. Adverse events were 
reported less frequently in patients treated with dalbavancin 
than in those treated with vancomycin–linezolid [30]. Of 
interest, Dunne and coworkers recently published a randomized 
clinical trial in which a single 1500 mg infusion of dalbavancin 
was reported as non-inferior to a two-dose regimen with a 
similar safety profile [65], and this single 1500-mg dosage was 
recently approved by European Medicine Agency [66].
Another lipoglycopeptide, oritavancin, is being investigated 
for use in ABSSSI and has the potential to be used as a 
single-dose therapy. The SOLO II trial (Oritavancin Versus 
IV Vancomycin for the Treatment of Patients With ABSSSI) 
evaluated oritavancin efficacy and recently published data 
reported similar efficacy between the single-dose oritavancin 
regimen and twice-daily vancomycin evaluated at early clinical 
and end-of-therapy time points [67].
The new long-acting antibiotics represent a potential 
opportunity for early discharge. These agents make it possible 
TABLE 4. Antimicrobial therapy for skin and soft-tissue infection due to methicillin-susceptible or methicillin-resistant Staphylococcus aureus
Aetiology Antibiotic Dosagea Comments
MSSA Oxacillin 1–2 g every 4 h IV Parenteral drug of choice; inactive against MRSA
Cefazolin 1–2 g every 8 h IV For penicillin-allergic patients
Clindamycin 600 mg every 8 h IV or 300–450 mg qid PO Bacteriostatic; potential of cross-resistance and 
emergence of resistance in erythromycin-resistant strains; 
inducible resistance in MRSA
Doxycycline or minocycline 100 mg bid PO Bacteriostatic
Trimethoprim/sulfamethoxazole One or two double-strength tablets bid PO Bactericidal, recurrent infections
MRSA Tigecycline 100 mg loading dose, followed by 50 mg every 12 h Bacteriostatic, no bacteraemic infections
Teicoplanin 6–10 mg/kg every 12 h for three doses followed by a 
daily dose of 6–10 mg/kg
No data about the new licensed dosage; reported failure 
of therapy; expensive
Vancomycin 30 mg/kg/day in two divided doses IV For penicillin-allergic patients; parenteral drug of choice 
for treatment of infections caused by MRSA
Linezolid 600 mg every 12 h IV or 600 mg bid PO Bacteriostatic
Clindamycin See above See above
Daptomycin 4 mg/kg every 24 h IV Bactericidal
Ceftaroline 600 mg bid IV Bactericidal
Doxycycline or minocycline See above See above
Trimethoprim/sulfamethoxazole See above See above
Abbreviations: SSTI, skin and soft-tissue infection; MSSA, methicillin-susceptible Staphylococcus aureus; MRSA, methicillin-resistant Staphylococcus aureus; IV, intravenous; qid, four 
times daily; bid, twice daily; PO, by mouth.
aDosage and frequency are based on patients with normal renal function.
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to treat patients with ABSSSI who might otherwise require 
hospitalization on an outpatient basis without compromising 
efficacy. This approach could profoundly modify the manage-
ment of these infections by reducing or in some cases 
eliminating hospitalization costs and risks.
Given the available data, future clinical trials are needed 
to better define the safety and efficacy profile of these new 
antibiotics, especially in sicker patients and for more serious 
infections and to analyse economic aspects. However, the 
characteristics of long-acting antibiotics could represent an 
opportunity for a more targeted management of ABSSSI.
Conclusions
In conclusion,  ABSSSI is a new definition for bacterial infections 
of the skin that includes cellulitis, erysipelas, major skin abscesses 
and wound infection with a considerable extension of skin 
involvement, and that is based upon quantifiable parameters 
such as improvement of the lesion size and of systemic signs of 
infection. Dalbavancin, oritavancin and tedizolid are new drugs 
already approved or in development for ABSSSI. In particular, 
dalbavancin and oritavancin are long-acting antibiotics that 
might create opportunities for early hospital discharge. This 
approach could modify the management of these infections with 
a considerable reduction of hospitalization costs and risks [68].
Acknowledgements
All authors approved the final version of the manuscript. Ethos s.r.l. 
provided editorial support in the development of the manuscript.
Transparency Declaration
All authors received grants from Ethos S.r.l. MB serves on 
scientific advisory boards and/or received funding for research, 
travel or speaker honoraria for Bayer, Pfizer, MSD, Astellas, 
Basilea, Tetraphase, Gilead, Novartis, Achaogen, Paretek, 
Medicine Company and Angelini. The publication of this work 
was supported by Ethos S.r.l.
References
 [1] Dryden MS. Complicated skin and soft tissue infection. J Antimicrob 
Chemother 2010;65:iii35–iii44.
 [2] Dryden M, Andrasevic AT, Bassetti M, Bouza E, Chastre J, Baguneid M, et 
al. Managing skin and soft-tissue infection and nosocomial pneumonia 
caused by MRSA: a 2014 follow-up survey. Int J Antimicrob Agents 
2015;45 Suppl 1:S1–14.
 [3] Esposito S, Leone S, Petta E, Noviello S, Iori I. Skin and soft tissue 
infections: classification and epidemiology. Infez Med 2009;Suppl 4:6–17.
 [4] Menichetti F. Skin and skin tissue infections: main clinical patterns/
pictures. Infez Med 2009;Suppl. 4:30–6.
 [5] Esposito S, Noviello S, Leone S. Epidemiology and microbiology of skin 
and soft tissue infections. Curr Opin Infect Dis 2016;29:109–15.
 [6] Liu C, Bayer A, Cosgrove SE, Daum RS, Fridkin SK, Gorwitz RJ, et al.; 
Infectious Diseases Society of America. Clinical practice guidelines 
by the Infectious Diseases Society of America for the treatment of 
methicillin-resistant Staphylococcus aureus infections in adults and 
children. Clin Infect Dis 2011;52:e18–55.
 [7] US Food and Drug Administration, Center for Drug Evaluation 
and Research. Guidance for Industry. Acute Bacterial Skin and Skin 
Structure Infections: Developing Drugs for Treatment. Draft Guidance 
[monograph]. 2010. Clinical/antimicrobial revision 1. Available at: 
http://www.fda.gov/downloads/Drugs/.../Guidances/ucm071185.pdf. 
Accessed 1 September 2015.
 [8] Summanen PH, Talan DA, Strong C, McTeague M, Bennion R, Thompson 
JE Jr, et al. Bacteriology of skin and soft tissue infections: a comparison 
TABLE 5. New antibiotics for the treatment of acute bacterial skin and skin-structure infection 
Antibiotic Dosagea IV/PO Frequency Infusion time Duration Comments
Dalbavancin 1000 mg followed 
1 week later by 500 mg
1500 mg
IV 
IV
Once a week × two 
doses
Once
Over 30 min 
Over 30 min
Two doses, 1 week 
apart
One time dose
Early discharge
Bactericidal
Not dialysable if toxicity emerges
No definitive data versus enterococci
Oritavancin 1200 mg IV Once Over 3 h One time dose Early discharge
Bactericidal
Not dialysable if toxicity emerges
No definitive data versus enterococci
Tedizolid 200 mg IV/PO Once a day Over 60 min 6 days PO administration
Low toxicity
Adjustment not required in renal 
impairment
Abbreviations: IV, intravenous; PO, by mouth.
aDosage and frequency are based on patients with normal renal function.
S34 Clinical Microbiology and Infection,  Volume 22 Number S2, April 2016 CMI
Clinical Microbiology and Infection © 2016 The Authors. Published by Elsevier Ltd on behalf of European Society of Clinical Microbiology and Infectious Diseases, CMI, 22, S27–S36
This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/)
of infections in intravenous drug users and individuals with no history 
of drug use. Clin Infect Dis 1995;20:S279–82.
 [9] Talan DA, Krishnadasan A, Gorwitz RJ, Fosheim GE, Limbago B, 
Albrecht V, et al; EMERGEncy ID Net Study Group. Comparison 
of Staphylococcus aureus from skin and soft-tissue infections in US 
emergency department patients, 2004 and 2008. Clin Infect Dis 
2011;53:144–9.
 [10] Moran GJ, Amii RN, Abrahamian FM, Talan DA. Methicillin-resistant 
Staphylococcus aureus in community-acquired skin infections. Emerg 
Infect Dis 2005;11:928–30.
 [11] Moet GJ, Jones RN, Biedenbach DJ, Stilwell MG, Fritsche TR. 
Contemporary causes of skin and soft tissue infections in North 
America, Latin America, and Europe: report from the SENTRY 
Antimicrobial Surveillance Program (1998–2004). Diagn Microbiol 
Infect Dis 2007;57:7–13.
 [12] Morrissey I, Leakey A, Northwood JB. In vitro activity of ceftaroline 
and comparator antimicrobials against European and Middle East 
isolates from complicated skin and skin-structure infections collected 
in 2008–2009. Int J Antimicrob Agents 2012;40:227–234.
 [13] Napolitano LM. Early appropriate parenteral antimicrobial treatment 
of complicated skin and soft tissue infections caused by methicillin-
resistant Staphylococcus aureus. Surg Infect (Larchmt) 2008;9:s17–27.
 [14] Chua K, Laurent F, Coombs G, Grayson ML, Howden BP. Antimicrobial 
resistance: not community-associated methicillin-resistant Staphylococcus 
aureus (CA-MRSA)! A clinician’s guide to community MRSA—its 
evolving antimicrobial resistance and implications for therapy. Clin Infect 
Dis 2011;52:99–114.
 [15] Moran GJ, Abrahamian FM, Lovecchio F, Talan DA. Acute bacterial skin 
infections: developments since the 2005 Infectious Diseases Society of 
America (IDSA) guidelines. J Emerg Med 2013;44:e397–412.
 [16] Tristan A, Bes M, Meugnier M, Lina G, Bozdogan B, Courvalin P, et al. 
Global distribution of Panton-Valentine leukocidin–positive methicillin-
resistant Staphylococcus aureus. Emerg Infect Dis 2007;13:594–600.
 [17] Tinelli M, Monaco M, Vimercati M, Ceraminiello A, Pantosti A. 
Methicillin-susceptible Staphylococcus aureus in skin and soft tissue 
infections, Northern Italy. Emerg Infect Dis 2009;15:250–7.
 [18] Corey GR, Stryjewski ME. New rules for clinical trials of patients 
with acute bacterial skin and skin-structure infections: do not let the 
perfect be the enemy of the good. Clin Infect Dis 2011;52:S469–76.
 [19] Toerner G, Burke L, Komo S, Papadopoulos E. A collaborative model 
for endpoint development for acute bacterial skin and skin structure 
infections and community-acquired bacterial pneumonia. Clin Infect 
Dis 2012;55:1122–3.
 [20] Lipsky BA, Napolitano LM, Moran GJ, Vo L, Nicholson S, Kim M. 
Inappropriate initial antibiotic treatment for complicated skin and 
soft tissue infections in hospitalized patients: incidence and associated 
factors. Diagn Microbiol Infect Dis 2014;79:273–9.
 [21] Pollack CV Jr, Amin A, Ford WT Jr, Finley R, Kaye KS, Nguyen HH, et 
al. Acute bacterial skin and skin structure infections (ABSSSI): practice 
guidelines for management and care transitions in the emergency 
department and hospital. J Emerg Med 2015;48:508–19.
 [22] Baron EJ, Miller JM, Weinstein MP, Richter SS, Gilligan PH, Thomson 
RB Jr, et al. A guide to utilization of the microbiology laboratory 
for diagnosis of infectious diseases: 2013 recommendations by the 
Infectious Diseases Society of America (IDSA) and the American 
Society for Microbiology (ASM). Clin Infect Dis 2013;57:e22–e121.
 [23] Moore CL, Lu M, Cheema F, Osaki-Kiyan P, Perri MB, Donabedian S, 
et al. Prediction of failure in vancomycin-treated methicillin-resistant 
Staphylococcus aureus bloodstream infection: a clinically useful risk 
stratification tool. Antimicrob Agents Chemother 2011;55:4581–8.
 [24] Jenkins TC, Sabel AL, Sarcone EE, Price CS, Mehler PS, Burman WJ. 
Skin and soft-tissue infections requiring hospitalization at an academic 
medical center: opportunities for antimicrobial stewardship. Clin Infect 
Dis 2010;51:895–903.
 [25] Jensen US, Knudsen JD, Ostergaard C, Gradel KO, Frimodt-Møller 
N, Schønheyder HC. Recurrent bacteraemia: a 10-year regional 
population-based study of clinical and microbiological risk factors. J 
Infect 2010;60:191–9.
 [26] McKinnon PS, Boening AJ, Amin AN. Optimizing delivery of care for 
patients with MRSA infection: focus on transitions of care. Hosp Pract 
2011;39:18–31.
 [27] Eron LJ, Passos S. Early discharge of infected patients through 
appropriate antibiotic use. Arch Intern Med 2001;161:61–5.
 [28] Desai M, Franklin BD, Holmes AH, Trust S, Richards M, Jacklin A, et al. 
A new approach to treatment of resistant gram-positive infections: 
potential impact of targeted IV to oral switch on length of stay. BMC 
Infect Dis 2006;6:94.
 [29] Tinelli M, Mannino S, Lucchi S, Piatti A, Pagani L, D’Angelo R, et al.; 
Lombardy Region Infection in Rehabilitations Units Study Group, Italy.
Healthcare-acquired infections in rehabilitation units of the Lombardy 
Region, Italy. Infection 2011;39:353–8.
 [30] Boucher HW, Wilcox M, Talbot GH, Puttagunta S, Das AF, Dunne MW. 
Once-weekly dalbavancin versus daily conventional therapy for skin 
infection. N Engl J Med 2014;370:2169–79.
 [31] Ostermann H, Blasi F, Medina J, Pascual E, McBride K, Garau J; REACH 
study group. Resource use in patients hospitalized with complicated 
skin and soft tissue infections in Europe and analysis of vulnerable 
groups: the REACH study. J Med Econ 2014;17:719–29.
 [32] Esposito S, Leone S, Petta E, Noviello S, Ianniello F. Treatment options 
for skin and soft tissue infections caused by meticillin-resistant 
Staphylococcus aureus: oral vs. parenteral; home vs. hospital Int J 
Antimicrob Agents 2009;Suppl 1:S30–5.
 [33] Rivera AM, Boucher HW. Current concepts in antimicrobial 
therapy against select gram-positive organisms: methicillin-
resistant Staphylococcus aureus, penicillin-resistant pneumococci, and 
vancomycin-resistant enterococci. Mayo Clin Proc 2011;86:1230–43.
 [34] Pan A, Cauda R, Concia E, Esposito S, Sganga G, Stefani S, Nicastri E, 
Lauria FN, Carosi G, Moroni M, Ippolito G; GISIG (Gruppo Italiano 
di Studio sulle Infezioni Gravi) Working Group on Complicated Skin 
and Skin-Structure Infections. Consensus document on controversial 
issues in the treatment of complicated skin and skin-structure 
infections. Int J Infect Dis 2010;Suppl 4:S39–53.
 [35] Falcone M, Russo A, Venditti M. Optimizing antibiotic therapy of 
bacteremia and endocarditis due to staphylococci and enterococci: 
new insights and evidence from the literature. J Infect Chemother 
2015;21:330–9.
 [36] van Hal SJ, Peterson D L. New Gram-positive antibiotics: better than 
vancomycin? Curr Opin Infect Dis 2011;24:515–20.
 [37] Bassetti M, Baguneid M, Bouza E, Dryden M, Nathwani D, Wilcox M. 
European perspective and update on the management of complicated 
skin and soft tissue infections due to methicillin resistant Staphylococcus 
aureus after more than 10 years of experience with linezolid. Clin 
Microbiol Infect 2014;20:3–18.
 [38] Stevens DL, Bisno AL, Chambers HF, Dellinger EP, Goldstein EJ, 
Gorbach SL, et al; Infectious Diseases Society of America. Practice 
guidelines for the diagnosis and management of skin and soft tissue 
infections: 2014 update by the Infectious Disease Society of America. 
Clin Infect Dis 2014;59:e10–52.
CMI  Russo et al.    Antibiotic therapy of ABSSSI S35
Clinical Microbiology and Infection © 2016 The Authors. Published by Elsevier Ltd on behalf of European Society of Clinical Microbiology and Infectious Diseases, CMI, 22, S27–S36
This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/)
 [39] Berger A, Oster G, Edelsberg J, Huang X, Weber DJ. Initial treatment 
failure in patients with complicated skin and skin structure infections. 
Surg Infect 2013;14:304–12.
 [40] Ruhe JJ, Smith N, Bradsher RW, Menon A. Community-onset methicillin-
resistant Staphylococcus aureus skin and soft-tissue infections: impact of 
antimicrobial therapy on outcome. Clin Infect Dis 2007;44:777–84.
 [41] US Food and Drug Administration. Guidance for Industry: Acute 
Bacterial Skin and Skin Structure Infections: Developing Drugs for 
Treatment. Rockville, MD: US Dept of Health and Human Services, 
Food and Drug Administration, Center for Drug Evaluation and 
Research; October 2013. Available at: http://www.fda.gov/downloads/
Drugs/GuidanceComplianceRegulatoryInformation/Guidances/
UCM071185.pdf. Accessed 1 September 2015.
 [42] Zervos MJ, Freeman K, Vo L, Haque N, Pokharna H, Raut M, et al. 
Epidemiology and outcomes of complicated skin and soft tissue 
infections in hospitalized patients. J Clin Microbiol 2012;50:238–45.
 [43] Russo A, Campanile F, Falcone M, Tascini C, Bassetti M, Goldoni P, et 
al. Linezolid-resistant staphylococcal bacteraemia: A multicentre case–
case–control study in Italy. Int J Antimicrob Agents 2015;45:255–61.
 [44] Eckmann C, Dryden M. Treatment of complicated skin and soft-tissue 
infections caused by resistant bacteria: value of linezolid, tigecycline, 
daptomycin and vancomycin. Eur J Med Res 2010;15:554–63.
 [45] Stevens DL, Bisno AL, Chambers HF, Dellinger EP, Goldstein EJ, 
Gorbach SL, et al., Infectious Diseases Society of America. Practice 
guidelines for the diagnosis and management of skin and soft tissue 
infections: 2014 update by the Infectious Diseases Society of America. 
Clin Infect Dis 2014;59:e10–52.
 [46] Falcone M, Russo A, Venditti M, Novelli A, Pai MP. Considerations 
for higher doses of daptomycin in critically ill patients with 
methicillin-resistant Staphylococcus aureus bacteremia. Clin Infect Dis 
2013;57:1568–76.
 [47] Falcone M, Russo A, Pompeo ME, Vena A, Marruncheddu L, Ciccaglioni 
A, et al. Retrospective case-control analysis of patients with 
staphylococcal infections receiving daptomycin or glycopeptide 
therapy. Int J Antimicrob Agents 2012;39:64–8.
 [48] Talan DA, Lovecchio F, Abrahamian FM, Karras DJ, Steele MT, Rothman 
RE, et al. A randomized trial of clindamycin versus trimethoprim-
sulfamethoxazole for uncomplicated wound infection. Clin Infect Dis 
2016 Mar 29. [Epub ahead of print]
 [49] Lawson W, Nathwani D, Eckmann C, Corman S, Stephens J, Solem C, 
et al. Weight-based antibiotic dosing in a real-world European study of 
complicated skin and soft-tissue infections due to methicillin-resistant 
Staphylococcus aureus. Clin Microbiol Infect 2015;21 Suppl 2:S40–6.
 [50] Targocid [summary of product characteristics]. Guildford, Surrey, UK: 
Sanofi; 2013.
 [51] Esposito S, Esposito I, Leone S. Considerations of antibiotic therapy 
duration in community- and hospital-acquired bacterial infections. J 
Antimicrob Chemother 2012;67:2570–5.
 [52] Esposito S, Bassetti M, Borre’ S, Bouza E, Dryden M, Fantoni M, et 
al; Italian Society of Infectious Tropical Diseases; International Society 
of Chemotherapy. Diagnosis and management of skin and soft-tissue 
infections (SSTI): a literature review and consensus statement on 
behalf of the Italian Society of Infectious Diseases and International 
Society of Chemotherapy. J Chemother 2011;23:251–62.
 [53] Mensa J, Soriano A, Llinares P, Barberán J, Montejo M, Salavert M, et 
al; Sociedad Española de Quimioterapia (SEQ); Sociedad Española de 
Medicina Interna (SEMI); GTIPO-Sociedad Española de Anestesiología 
y Reanimación. Guidelines for antimicrobial treatment of the infection 
by Staphylococcus aureus [in Spanish]. Rev Esp Quimioter 2013;26:1–84.
 [54] May AK. Skin and soft tissue infections: the new Surgical Infection 
Society guidelines. Surg Infect (Larchmt) 2011;12:179–84.
 [55] Gould FK, Brindle R, Chadwick PR, Fraise AP, Hill S, Nathwani D, 
et al; MRSA Working Party of the British Society for Antimicrobial 
Chemotherapy. Guidelines (2008) for the prophylaxis and treatment 
of methicillin-resistant Staphylococcus aureus (MRSA) infections in 
the United Kingdom. J Antimicrob Chemother 2009;63:849–61.
 [56] Coenen S, Muller A, Adriaenssens N, Vankerckhoven V, Hendrickx E, 
GoossensH. European Surveillance of Antimicrobial Consumption 
(ESAC): outpa-tient parenteral antibiotic treatment in Europe. J 
Antimicrob Chemother 2009;64:200–5.
 [57] Thom H, Thompson JC, Scott DA, Halfpenny N, Sulham K, Corey GR. 
Comparative efficacy of antibiotics for the treatment of acute bacterial 
skin and skin structure infections (ABSSSI): a systematic review and 
network meta-analysis. Curr Med Res Opin 2015;31:1539–51.
 [58] Cooke J, Kubin M, Morris T, Ribas J, Kramer I, Kammerer W, et al. 
Intravenous and oral antibiotics in respiratory tract infection: an 
international observationalstudy of hospital practice. Pharm World Sci 
2002;24:247–55.
 [59] Itani KM, Dryden MS, Bhattacharyya H, Kunkel MJ, Baruch AM, Weigelt 
JA. Efficacy and safety of linezolid versus vancomycin for the treatment 
of complicated skin and soft-tissue infections proven to be caused by 
methicillin-resistant Staphylococcus aureus. Am J Surg 2010;199:804–16.
 [60] Nathwani D. Impact of methicillin-resistant Staphylococcus aureus 
infections on key health economic outcomes: does reducing the length 
of hospital stay matter? J Antimicrob Chemother 2003;51:ii37–ii44.
 [61] Eckmann C, Nathwani D, Lawson W, Corman S, Solem C, Stephens J, et 
al. Comparison of vancomycin and linezolid in patients with peripheral 
vascular disease and/or diabetes in an observational European study of 
complicated skin and soft-tissue infections due to methicillin-resistant 
Staphylococcus aureus. Clin Microbiol Infect. 2015 Jul 18. [Epub ahead of 
print].
 [62] Cubist Pharmaceuticals. Cubist Announces FDA Acceptance of 
Tedizolid New Drug Application With Priority Review. Available at: 
http://www.cubist.com/news/118cubist_announces_fda_acceptance_
of_tedizolid_new_drug_application_with_priority_review.Accessed 1 
September 2015.
 [63] Prokocimer P, De Anda C, Fang E, Mehra P, Das A. Tedizolid phosphate 
vs linezolid for treatment of acute bacterial skin and skin structure 
infections: the ESTABLISH-1 randomized trial. JAMA 2013;309:559–69.
 [64] Seltzer E, Dorr MB, Goldstein BP, Perry M, Dowell JA, Henkel T; 
Dalbavancin Skin and Soft-Tissue Infection Study Group. Once-
weekly dalbavancin versus standard-of-care antimicrobial regimens 
for treatment of skin and soft-tissue infections. Clin Infect Dis 
2003;37:1298–303.
 [65] Dunne MW, Puttagunta S, Giordano P, Krievins D, Zelasky M, 
Baldassarre J. A randomized clinical trial of single-dose versus weekly 
dalbavancin for treatment of acute bacterial skin and skin structure 
infection. Clin Infect Dis 2015 Nov 26. [Epub ahead of print]
 [66] http://ec.europa.eu/health/documents/community-register/html/h986.
htm
 [67] The Medicines Company. The Medicines Company announces 
positive results for SOLO II trial of oritavancin in the treatment of 
acute bacterial skin and skin structure infections (ABSSSI) [news 
release]. Available at: http://ir.themedicinescompany.com/phoenix.
zhtml?c¼122204&p¼irol-newsArticle&ID¼1834647&highlight¼. 
Accessed 1 September 2015.
 [68] Tarricone R, Aguzzi G, Capone A, Caravaggi CM, Esposito S, Franzetti 
F, et al. How complicated skin and soft tissue infections are treated in 
S36 Clinical Microbiology and Infection,  Volume 22 Number S2, April 2016 CMI
Clinical Microbiology and Infection © 2016 The Authors. Published by Elsevier Ltd on behalf of European Society of Clinical Microbiology and Infectious Diseases, CMI, 22, S27–S36
This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/)
Italy: economic evaluation of inpatient intravenous antibiotic treatment 
in seven hospitals J Med Econ 2008;11:265–79.
 [69] Amin AN, Cerceo EA, Deitelzweig SB, Pile JC, Rosenberg DJ, Sherman 
BM. Hospitalist perspective on the treatment of skin and soft tissue 
infections. Mayo Clin Proc 2014;89:1436–51.
 [70] European Antimicrobial Resistance Surveillance Network (EARS-Net). 
Available at: http://ecdc.europa.eu/en/healthtopics/antimicrobial_
resistance/database/Pages/map_reports.aspx.
